NEEDLELESS INJECTION DEVICE AND CARTRIDGES 



The invention relates to a needleless injection device with a lower part receiving 
an agent cartridge and an upper part providing the energy needed for injection; the 
upper part contains energy store units, namely start unit(s) and supplementary 
unit(s), capable of elastic form-change; furthermore, the device has a lock maintai- 
ning the tension of the energy store units and components to release the lock; and 
the invention also relates the agent cartridge. 

An advantage of the needleless solutions is that no infection is possible through 
multiple use of needles or defective sterilisation. Another advantage is that agent 
injection with a needleless device causes a twenty times smaller fracture (an in- 
jecton hole of cc. 0.008 mm 2 ) on the epidermis than the smallest needle ever used 
before. Consequently, the needleless solution causes the patient less pain. The 
agent is prepared in a sterile cartridge, which precisely fits into the injection de- 
vice. The thrust needed for the injection of the agent is supplied by the expansion 
of compressed gas as in US 4,913.699 patent, or a mechanical spring structure as 
used in US 5,190.523 patent. Also known is a solution in which the injection en- 
ergy is given by the explosion of a suitable detonating charge. The known nee- 
dleless injection devices usually comprise two parts. One serves for receiving the 
agent cartridge, while the other is the energy storage unit, where the spring, the 
compressed gas container, or the explosive capsule is situated. These devices are 
operated in a way that in the case of a spring, the spring is flexed, and locked in 
this position. The agent cartridge is inserted, which also contains the piston to dis- 
charge the agent. Then the device is positioned on the skin surface with the dis- 
charge hole down, and release the energy stored in the energy storage unit. If it 
works with a spring, the lock is released, in other solutions, the gas capsule is 
opened, or the explossive is detonated. In each case the released energy thrusts 
the piston powerfully forwards, and injects the agent stored in the cartridge into the 
skin, or through the skin into the hypodermic tissues or the muscles. As is known, 
giving a traditional injection, the doctor thrusts the needle into the desired point 
with rapid movement, thus opening the way in for the agent. Then, with a moder- 
ate push of the syringe, they cause a relatively slow influx of the agent, otherwise 
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the process would be painful and would cause further fraction in the tissues. In in- 
jecting the agent, the needleless injection device is expected to perform the same 
task as expected from a doctor or a nursein the manual process. To achieve the 
desired result, the device must be easy to use, that is to say, if it is a spring, it 
5 must be easy to flex, it must store sufficient energy, and deliver its energy at a suf- 
ficient speed. The injection should not be painful and should cause minimal frac- 
tion in the tissues. For the desired spread of this up-to-date device it is indispen- 
sable that the device be available for users, including health security institutions, in 
appropriate quality and at an affordable price. In the case most of the known de- 
10 vices these requirements are not always met completely. The devices, available in 
patents mentioned above and other marketed products, contain energy storing 
units capable of injecting agents into the skin, under the skin, into muscles at the 
requisite speed, but the initiating step of punching the skin, that is corresponding 
to thrusting the needle with the classic process, is achieved in a way that on relea- 
1 5 sing, the energy impulse causes a hit-like impact on the piston of the agent cartrid- 
ge. We know this solution from the specification of WO 03/000319. The released 
energy first accelerates the piston rod of the energy storing unit, which reaches the 
cartridge piston with a collision, and only after the collision does the continuous 
push of the piston begin. The impact exerted by the piston rod of the energy stor- 
age unit on the agent cartridge piston will be passed on to the body surface in 
contact with the device and there causes injuries, suffusion, discolouring and con- 
sequent pains. 

Some solutions experience with combined spring strcture. Although they cannot 
eliminate the impact on the body, but attempt to achieve certain shock absorption 
to diminish impact originated injuries, as known from patent USP 4,722.728. 
These are based on the concept that the group of springs, as all springs of metal, 
starts off with a high initial energy, which gradually echoes off. At the moment of 
dislocking, it produces the impact punching the epidermis, then it empties the 
agent storage space with linearly decreasing energy, into the body. However, the 
harmful impact cannot be eliminated with this solution, and it fails to eliminate the 
described shock absorption effectively. The solution of WO 03/066143 uses also 
two springs, but they and their effect is not separated one from other. The Patent 
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Specification U.K. 681.098 gives a solution to eliminate most of this problems. It 
uses a two-stage jet with a hard spring start unit, and separated from it a soft 
spring for the following injection. For compressing the springs the device is pro- 
vided with a pull rod, what they have to pull along the long axis of the device with 
the help of the knob on the top of it. 

The development efforts are orientated towards an energy storage and release 
structure which is enabled to store optimal amount of energy and to release it al- 
ways at the optimal time and speed suitable for fulfilling the task. Too low impact is 
unsuitable since it causes a partial or complete failure to inject the agent. Perhaps 
due to a loss or too low a level of energy, the cartridge is not emptied entirely. One 
of the most important parts of the device is the discharge hole, the precise meas- 
ure and ideal profile cannot be satisfactorily produced from glass or metal. Thus, 
for discharge holes, glass cartridges receive metal inlays, metal cartridges receive 
glass or semi-precious stones (e.g. saphire or ruby) inlays, the fitting of which into 
the cartridge raises solidity, while inside the cartridge, owing to turbulencies in the 
joining and contact zones of the metal and the glass, hydrodynamic problems. Al- 
though the devices known from patents and available on the market meet the ele- 
mentary health and technical requirements, they cannot manage the above de- 
scribed quality services. They are also unable to provide the affordable sales price 
acceptable with disposable devices. 

The goal of the invention is the development of a needleless injection device with 
an agent cartridge eliminating the abovernentioned drawbacks, on a reliable tech- 
nical level, using simple production technology and a more favourable, economical 
price standard, facilitating disposability. 

The invention is based on the recognition that the injection of the agent in/under 
the skin or in the muscles can be carried out without an impact if the energy re- 
leased in the first few tenth seconds has enough power to thrust the entry channel 
through the epidermis immediately. In such a solution the piston in the agent car- 
tridge is in continuous contact with the piston rod transferring the energy, and, un- 
like the known structures, it is not necessary that the piston rod be first accelerated 
by the released energy, and use this speed to blow into the agent cartridge piston. 
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The described recognition also includes the innovative idea that at least 60% but 
optimally 80-90% of the released energy should fall on the first 1 5-20% section of 
the whole distance the piston takes. According to the invention, this requirement 
can be realised with a complex spring structure, in which one component transfers 
significant energy with a short relaxing movement, while the other component(s) 
cut out the unit providing the initial high energy, and ensure the run of the piston in 
the cartridge right as far as the discharge hole at the appropriate moderate speed. 
Consequently, the spring structure of the invention should comprise a tt hard n com- 
ponent with high energy storage capacity at a relatively small change in size and a 
unit of comparatively softer other component(s). 

In contrast with the solution with an energy storage unit comprising several diffe- 
rent springs, but still requiring an impact at the launch of the piston, we realized 
that a variety of springs is only effective and transfers the necessary time charac- 
teristics of energy transfer, which is capable fo fulfilling the task without an impact 
if at the time of launch, the mentioned „hard M start unit of the energy storage 
structure is integral with the low-energy (soft) spring, but after the 15-20% move- 
ment of the piston it becomes separate and independent from the other supple- 
mentary units both in the tense (energy storing) and the relaxing period of opera- 
tion. The invention contains a further recognition that it is not enough to select and 
fit the springs, but they should be applied only in the stage of linear movement 
where the stress does not cause permanent distortion. This makes it necessary to 
fit the device with separate structural units limiting the tension and the relaxation of 
the starter and supplementary energy storage units respectively. 
The practical result of our recognition is the possibility of avoiding to use expen- 
sive cartridges produced from glass or metal, for which a separate discharge hole 
inlays would be necessary, as agent outlet. Instead of it we may use well the 
chemical stabil and easy produce cartridge of plastic, which due to conical seat 
provides satisfactory stability already with 0,5 - 0,8 mm wall thickness and we may 
manufacture with high precision the discharge hole from the cartridge's own mate- 
rial. 

Thus the agent cartridge according to present invention may successfully and 
economical produce of plastic, since it will be use only once, and after our inven- 
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tive recognition we may produce the discharge hole from the own material of car- 
tridge consider its size, profile and precision equal with the metal discharge hole. 
This solution has the advantage that there is no any break-line on the inner sur- 
face of the cartridge because there are no two different material adjoining one with 
other. Thus we may avoid the turbulence of liquid stream, and achieve an energy- 
spare, consequently smaller size and price of the device. Further we may also 
avoid the danger of disengage of the inlay, and the price of the cartridge is essen- 
tially lower than of the variant produced with metal inlay discharge hole. 
The inventive solution based on the said recognition is a needleless injection de- 
vice with a lower part receiving an agent cartridge and an upper part providing the 
energy needed for injection; the upper part contains energy store units, namely 
start unit(s) and supplementary unit(s), capable of elastic form-change; further- 
more, the device has a lock maintaining the tension of the energy store units and 
components to release the lock. 
1 5 The device may characterized by that a long tube section of the lower part, with 
external thread stretches into the upper part and at the bottom fits into the 
short internal thread of the adjoining part of the upper part, thus the lower part 
is attached to the upper part revolving manner, moving in a telescopic way, and 
results the tension state of the energy store units; at least one start unit, capable of 
storing min. 60%, preferably 80-90% of the total discharge energy (pressure), with 
the reversible elastic distortion at max. 25%, practically 15-20% of the internal 
length of the agent cartridge; wherein the start unit is a bundle of polyurethane 
springs fitted inside the device in a separate case, at stretching it is joined with the 
mean transferring the stretching power, preferably with the lock mechanism, by a 
25 spacer, having no contact with other energy store units, namely with 
supplementary unit(s). 

The device preferably may characterized by that the supplementary unit(s) are 
v — ■ volute springs, comprising 2-8, preferably 4-5 volute springs fitted co- 

axially in each other, surrounding the geometric axis of the upper part, or using 
more supplementary units, these are positioned symmetrically around the geomet- 
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nc axis. 
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The device preferably may even characterized by that practically the release 
mechanism is a release button situated at the top of the upper part, attached to a 
release rod reaching down to the lock mechanism in the axis of the upper part. 
Preferably the device may also characterized by that the discharge hole of the 
cartridge's is manufactured from the cartridge's own material. 
Enfin the device may characterized by that the discharge hole of the agent car- 
tridge is situated precisely in the axis of symmetry of the cartridge. 

The invention is described in details in production samples based on the attached 
plans, which, however, do not limit the applicability of the invention or the re- 
quested protection range on the production samples. 

Figure 1. The invented device in longitudinal section in telescopically locked (pre- 
stressed) position, without a cartridge. 

Figure 2. The device in longitudinal section, in telescopically open position, loaded 
with full agent cartridge. 

Figure 3. The device in longitudinal section, in telescopically open (relaxed) posi- 
tion, containing the emptied cartridge 

Figure 4. The sketch of the start unit in pre-stressed position. 

Figure 5. The start unit of the device in relaxed position. 

Figure 6. The sketch of the lock mechanism of the device in locked position. 

Figure 7. The sketch of the lock mechanism of the device in released position. 

Figure 8. The device in cross-section according to the A-A section of Figure 2. 

Figure 9. The cross-section of the device according to the B-B section of Figure 3. 

The needleless injection device 20 is basically a cylindrical tube comprising an 
upper part 2 and an adjoining lower part 1, where the terms w upper° and Jower" 
apply on the parts farther and nearer to the end of the device 20 which contacts 
the epidermis during injection (Figure 1.). The upper part 2 contains the following 
parts from up downwards: releasing mechanism 5, energy storage parts 3, lock 
mechanism 4 and the internally threaded part 43 adjoining to the lower part 1 . The 
lower part 1 is such an integral unit, the central part of which is a tube stretching 
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into the upper part 2, and its external part, integral with the latter, surrounds the 
adjoining part 43 of the upper part 2 as a case. The tube 13 of the lower part 1 , 
which stretches into the upper part 2, has an external thread 14, that fits into the 
internal thread 44 ensuring the contact. On the external surface of the lower part 1 
there are wings to provide easy grip when turning the lower part 1. The mentioned 
adjoining part 43 of the upper part 2 is a hollow case, which narrows down to the 
size of the tube 13 of the lower part 1 only at the bottom, where there is a sufficient 
number of internal threads 44. The number of internal threads is just enough to 
hold the internally threaded tube13 of the lower part 1 safely. On turning the lower 
part 1, the tube 13, clutching the internal thread 44 of the adjoining part 43 of the 
upper part 2 penetrates into the upper part 2, while the external part slips upon it 
(Figure 1.). When turned reversely, it withdraws (Figure 2.). In such a way, clasped 
on each other with threads, the lower part 1 and and upper part 2 move into each 
other and open up in a telescopic way. Inside the adjoining part 43 of the upper 
part 2 is the lock mechanism A (Figure 6.). The 4 lock mechanism is a closed cy- 
lindrical springy cup 41 precisely fitting into the upper part 2, in which a socket 
moves like a piston, pushed by a locking spring towards the cover of the springy 
cup 41. On the cylindrical surface of the socket, distributed uniformly around, there 
are three or four pockets, and in the cylindrical wall of the springy cup there is an 
equal number of perforations distributed in a circulat fashion. In every pocket and 
overlapping perforation there is a locking ball. When the locking spring is in ten- 
sion, the pockets of the socket are overlapping the perforations of the springy cup 
41. Since the locking spring pushes the socket upwards, the poskets of the socket, 
optimally shaped with an evolvent profile, press the locking balls on the internal 
surface of the upper part 2, but the balls prevent the socket from moving up to the 
top of the springy cup 41. When the springy cup 41 moves upwards inside the ad- 
joining part 43 of the upper part 2, it reaches a cross section, where on the inside 
surface of the upper part 2, there is an equal number and distribution of locking 
pockets as in the springy cup 41 (Figure 8.). As soon as the springy cup 41 arrives 
there, the locking balls spring into the pockets, which stops the free movement of 
the springy cup 41. The locking spring pushes the socket against the top of the 
springy cup, which stops the balls from leaving the pockets. This holds the springy 
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cup 41 in position (Figure 7.). To the locking bottom cover of the springy cup 41 a 
piston rod 42 is fixed in rigid contact. The piston rod 42 is situated precisely in the 
longitudinal axis of the device 20. The agent t obe injected is in a separate car- 
tridge 8. The size and shape of the cartridge 8 is exactly and jointlessly fitting into 
the tube 13 of the lower part 1 (Figure 2.). After inserting the cartridge 8, the lower 
part 1 is closeable with a screwable cover. It is more practical, however, to fit the 
cartridge 8 with a threaded surface part, which fits into the thread formed at the 
bottom of the lower part 1 . On the lower, threaded part of the cartridge 8 is the dis- 
charge hole 82 for the injection of the agent. Inside the cartridge 8 there is a piston 
81. The interior part of the cartridge 8 is a precise cylinder, in which the piston 81 
is allowed to move freely but providing perfect tightness everywhere. The piston 
rod joining to the bottom cover of the springy cup lock is such in length that in the 
locked position of the lock mechanism 4, the piston rod 42 reaching into the tube 
13 of the lower part 1 precisely touches the piston 81 of the full cartridge 8. 
In the upper part 2 of the device 20, above the 4 lock mechanism, the 3 energy 
storage parts are situated. Higher up, that is under the release mechanism 5, is 
the energy storage start unit 31, which, with the supplementary unit 35, is respon- 
sible for punching the epidermis and develop a transfer channel in order to inject 
the agent. To solve the problem, only a small amount of agent should be used, but 
with a powerful shot at the skin. Consequently only a very short, but extremely 
rapid movement is allowed for the piston in the cartridge 8. 
In the present production sample therefore the start unit 31 is a polyurethane 
spring closed in a case 32 (Figure 4.). The case 32 is fastened to the upper part 2, 
thus the case 32 cannot move in it. To the top of the case is supported by the start 
unit 31 , while its bottom cover is perforated in the axis of the device 20, and a 
spacer 33 is led through the perforation. The spacer 33 is a sufficiently hard, 
heavy-duty and non-flexible profiled solid with a unified interior longitudinal chan- 
nel, situated in the axis of the device 20. The upper end of the spacer 33 is fixed to 
a start stay 34 plate, which can move in the 32 socket towards the axis of the de- 
vice 20 (Figure 5.). The start stay 34 plate presses against the bottom of the start 
unit 31 . In the interior of the upper part 2 under the 32 socket there are more en- 
ergy storage supplementary units 35. Each supplementary unit 35 consist of sev- 
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eral, optimally 4-6 volute springs, inserted into each other coaxially. The 3-5 iden- 
tical supplementary units 35 surround the axis of. the device 20 and the spacer 33 
cover in equal distribution. The profile of the spacer has as many concave elliptic 
grooves running around the outside surface as the number of supplementary units 
around (Figure 9.). The ribs between the concave surfaces also serve as stiffen- 
ers. Another possible version is where there is only one supplementary unit 35 and 
the spacer 33 stands in the common centre of the coaxial volute springs. Accord- 
ing to the experience, this solution provides a more limited possibility of regulation 
in terms of a practical selection and combination of the springs. The possible 
movement limits of the springy cup 41 in the adjoining part 43 of the upper part 2 
go from near the internally threaded 44 bottom part of the adjoining part 43 as far 
as the locked position of the springy cup 41 . The difference between these two 
extreme positions of the springy cup 41 (more exactly the two positions of the 
cover of the springy cup 41) define the space the tension and relaxed position of 
the energy storing supplementary units 35 can use inside the upper part 2 (Figures 
2. and 3.). To select the length of the spacer 33 one has to define to what extent 
that is how many millimetres the start unit 31 in the case 32 has to be pressed for 
the tension. The length of the spacer has to be selected so that it be lifted by the 
springy cup 41 this much before reaching the locked position, that is, reach in so 
much deeper than the locked end positino of the springy cup 41. The release 
mechanism 5 is responsible for ceasing the locked position and releasing the 
stored energy. The 5 releasing mechanism is at the top of the upper part 2. It is a 
release button 51, which can be pressed against a mild safety spring, and an ad- 
joining release rod. For the release rod 52 there is a channel as far as the socket 
in the springy cup 41. At the top of the case 32 and the cover of the springy cup 
41 , there are perforations. The release rod 52 goes along these and the centre of 
the ring-shaped start unit 31 and the hole in the spacer 33. On pressing the re- 
lease button 51, the socket is pressed down as far as the locking balls, which thus 
progress from the locking pockets to the socket pockets, which ceases the locked 
position. The release button 51 is surronded with a hard protective collar to pre- 
vent unintended pressure. Accordig to another solution, a 30-60° turn of the re- 
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lease button 51 in either direction is blocked by a stop, which prevents the button 
from pressing. 

The operation and application of the device is as follows: The unloaded device 20 
is prepared for operation. The empty cartridge 8 of the last injection has been re- 
5 moved from the lower part 1 , but then the piston rod 42 is still in the tube 1 3 of the 
lower part 1 , and the bottom of the springy cup 41 is seated on the tube 1 3 of the 
lower part 1 (Figure 1 .) The lower part 1 is now grasped at the wings and screwed 
into the upper part 2. By doing so, the springy cup 41 in the adjoining part 43 is" 
gradually lifted up to the cross section of the lock. Further lifting is ismpossible be- 
10 cause the wings of the lower part 1 are stopped by the edge formed on the exter- 
nal surface of the upper part 2. By lifting the springy cup 41 , the energy storing 
supplementary units 35 are brought from relaxed position into tension, and in the 
last phase of the process, the start unit 31 is also flexed with the mediation of the 
spacer 33 and the starter stay plate 34. By turning the lower part 1 manual energy 
1 5 is transferred to the device 20, which stores it in the 3 energy storage structural 
parts. When the springy cup 41 reaches the locked position, the energy storing 
role of the lower part 1 ceases. This role is taken over by the 4 lock mechanism 
because the lock balls bear the pressure against the tense springs. Next, by turn- 
ing the lower part 1 reversely, opening up in a telescopic way, the tube 13 with- 
20 draws from the hollow of the adjoining part 43, leaving the piston rod 42 behind 
(Figure 2 ). This has emptied the tube 1 3 of the lower part 1 , leaving the space for 
inserting the cartridge 8. The full cartridge 8 is inserted into the tube 13, with the 
discharge hole 82 outwards (that is downwards), and screwed into the cartridge 
reception threads. Due to the precise measurement and the uniform size of car- 
tridge 8s manufactured for the device 20, the piston 81 of the cartridge 8 screwed 
into the tube 1 3 precisely touches the bottom end of the piston rod. Then, posi- 
tioning the device with the discharge hole against the treated body part, and un- 
locking with the 5 releasing mechanism, the energy storage structure 3 press the 
springy cup 41 and the piston rod 42 powerfully towards the cartridge 8, where the 
piston 81 injects the agent through the discharge hole 82 into the required depth in 
the treated body part. The gist of the invention is understandable by a detailed 
analysis of the energy transfer process following the release. On releasing the 
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lock, the start unit 31 and the supplementary units 35 break free from the blockade 
together, jointly poroducing the 600 bar pressure in the agent cartridge required for 
opening the injection channel. With this, the rote of the powerful start unit 31 ends. 
Not because it has transferred all its energy, but because the starter stay plate 34 
5 has reached the bottom of the case 32 and is physically blocked in further relaxing 
form change (Figure 5.). As a result of continuous downward movement, the cover 
of the springy cup 41 leaves the spacer 33. Thus, no more energy transfer is pos- 
sible by the start unit 31 This structure and arrangement ensures that the start 
unit 31 can operate only on linear section, between 20-60% stretch rates, which is 
10 adequately designable and measurable. Acording to experience, a more powerful 
tension or relaxation of the springs would result in permanent distortion. Further- 
more, it can be ensured that the power opening the injecction channel should ap- 
pear already in the first 0.2 sec, without an inconvenient acceleration of the injec- 
tion. In our sample the full length of the cartridge 8 is 20 mm, out of which only 3-5 
1 5 mm is necessary for opening the channel. Only the supplementary units 35 of 
likewise designed pressure continue work. With this solution, the progress and 
timing of the manual injection performed by a health professional can be almost 
perfectly monitored. 

It is to be stressed that this invention fundamentally differs both in theory and 
20 practice from known solutions including known solutions applying combinations of 
different springs. Merely by the simultaneous use of springs of different character- 
istics, the task is not solved, because the start and following continuous stages are 
not appropriately separated in time. At these earlier versions the pressure of the 
start stage cannot be put high enough, because later it would interfere with the. in- 
jection at a moderated speed. Thus, the impact on the piston cannot be missed in 
order to open the injection channel. This is fully eliminated in our solution. On the 
other hand, in earlier solutions, since at tension energy storing is done in the 
whole energy storage unit simultaneously, the produced energy cannot be differ- 
entiated in the complex system to the different energy storing components. At this 
invention, as obvious from the description and the plans, not only the measure and 
time of energy transfer are separated as regards the start unit 31 and the supple- 
mentary units 35, but also the energy-intake, the tension. 



1 11 J AMENDED SHEET 



:03/cf8/2dl5] 

* * — ~.:i^Lif 



12 

The device 20 according to this invention is optimally shaped if the tube 13 interior 
of the lower part 1 receiving the cartridge 8 be precisely fitting with the external 
shape of the cartridge 8. For this the tube 13 interior of the lower part 1 is not of 
cylindrical shape but that of a truncated cone where the wider end of the truncated 
5 cone superficies is below, the narrower is above. The angular offset of the conoid 
as compared to the vertical, that is the geometric axis of the device 20, is 1 .5° The 
angular offset is selectable between 1.2 to 1.8°, the 1.5° is the rate in this sample. 
The superficies of the cartridge 8 is also of a truncated cone, the angular offset of 
which precisely fits the tube 13 interior cone, that is 1.5°. This shape, like the 
10 ..Morse-cone", warrants the perfect bedding of the cartridge 8 inside the tube 1 3, 
over the whole contact surface. On launching the agent, an extremely high pres- 
sure affects the piston 81, next the agent and the bottom of the cartridge 8 and the 
area around the discharge hole. It is important that this pressure not be born by 
the threads fastening the cartridge 8 alone, but also the gripping and frictional 
15 force between the walls of the cartridge 8 and the interior of the lower part 1 tube 
13. This necessitates an appropriately tight contact, which, according to experi- 
ence, cannot be safely realised at fitting cylindrical surfaces. The outer part of the 
lower part 1 is manufactured from shock-proof plastic, the integral, externally • 
threaded 14 tube 13 is from metal. At our product experiments prove that the plas- 
20 tic cartridge 8 manufactured with a wall thickness of 0.5-1 mm and a truncated 

cone fitting grips and blocks extremely tightly inside the tube 13 of the lower part 1. 
The cartridge 8 can be manufactured from any plastic with a sanitary certificate 
which is applicable for die-cast processes. Usually thermoplastic materials are 
used like polycarbonates, polypropylenes, or polyethylene. The device 20 is for 
25 multiple use, while the cartridge 8 for only one. It is important in the practical use 
of the invention that the cartridge 8 is a material-saving and cheap product. The 
cartridge of this invention is optimally manufactured from thermoplastic, with a die- 
cast technology and a wall thickness of 1 mm. Also the discharge hole is formed 
during the die-cast process. In the ready-made cartridge 8 the discharge hole 82 is 
30 situated precisely in the longitudinal axis of symmetry of the cartridge 8 and has a 
diameter of max. 0.1 mm. From the discharge hole the interior wall of the cartridge 
8 passes on in an evolvent line and widens into the cylindrical section of the inside 
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of the cartridge 8. Unlike the known earlier solutions, there is no need to apply 
alien materials like metal for the discharge hole 82, which, as extra material and 
producing cost, would dramatically raise the price of the cartridge 8. In the known 
earlier solutions it was impossible to generate a discharge hole of the required 
small diameter from the cartridge's own material, but especially not with ensuring 
the precise position and orientation. As the invented product, manufactured from 
die-cast plastic, proves, the task can be fulfilled successfully. In such a way a 
brand new, technically more advantageous and cheaper product is born as com- 
pared with known versions. 

The patent description proves that this invention is a new, genuine solution, which 
entirely meets all the objectives. It perfectly follows the ideal process performed 
with manual injections with needles. Unlike earlier known devices with energy 
storage applying complex spring mechanisms, this solution safely separates the 
stage of punching the epidermis in the first moment from the moderate, seamless 
injection of the agent. All this is realised through a simple mechanism with reliable 
operation. Besides the device, the fitting agent cartridge is also a more practical, 
new solution. The uniform conical shape of the cartridge and the case ensures the 
precise, safe blocking of the two components through a simple concept. The dis- 
charge hole in the cartridge is die-cast from the cartridge's own material, which is 
extremely practical technically and financially, and, as an invention, it is completely 
new. The inventions summarised in the points of application each mean a signifi- 
cant progress in the field. Assembled, they are especially successful in supporting 
each other's advantages and achievements. 
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